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Abstract.

What does charge and mass consist of, why is the charge of a proton with quarks the same as the
charge of a positron without quarks? What is their unity and difference? What does an electric field consist
of, what does a magnetic field consist of, and why does the dynamics of one field induce another field?
What is a gravitational field and how does mass create gravity? What is dark mass and what is dark energy?
Why and how does mass appear from energy? How does all this form a single physical vacuum of the
material world? Here is an attempt to answer these and similar questions.
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1.Introduction
There are amazing properties of mathematics to model and calculate physical properties of matter.
They say that the language of Nature is mathematics. Mathematics describes physical experiments,
generalizes and predicts physical properties. But there are questions of physics that mathematics has no
answers to. Modern physics runs into many problems, facts that go beyond its theoretical concepts. The
theoretical models and fundamental concepts themselves are largely contradictory. For example, they said
that the Higgs field creates the mass of particles. Formally, this can be understood at the classical level,

m = v2V (frequency is determined by the stiffness coefficient and mass), as oscillations in the volume of
the Higgs field (boson energy in the Spontaneous Symmetry Breaking model), which are taken as the basis
of the idea. But how the "Higgs field mass" creates the force of gravitational attraction of two masses, they
forgot to say. There is no answer. Mathematics answers the question HOW? Physics answers the question
WHY? We will look for physical reasons. This is very important. For example, what is energy, what is mass
and the emergent properties of mass, what is charge, how does mass create gravity, what is the force of
gravity, and so on.

Here we will pay attention that mathematical models are created in the Euclidean axiomatics of
points ("...having no parts"), lines ("...length without width™), the system of numbers equal by analogy to
units. Let's say we are talking about 10 apples, to which 5 apples were added, and we are talking about 15
apples, as equal by analogy to apples, that is, units. But we are not saying that each apple is different from
another apple. There are no 15 identical apples (units) in Nature. This means that such an addition operation
corresponds to reality only in an approximate form. On the other hand, if we put 3 apples on the table, and
then take one apple away, then 2 apples remain. Note that we took away the apple that we put on the table.
Everything is real. And this operation of subtracting numbers corresponds to physical reality. As we can see,
even simple actions with prime numbers do not always correspond to the properties of Natural events. A set
of Euclidean points at one point, is it a point or a set of them? A set of Euclidean lines in one "length
without width", is it a line or a set of them? Euclidean axiomatic does not provide answers to such questions.
But it is this axiomatic that is our technology of theories in space-time. Earlier we considered another
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technology of theories of dynamic space-matter, in which the technology of theories in Euclidean axiomatic
is a limiting, special case. At the same time, space dynamic in time (in any coordinate system) is a form of
matter, the main property of which is movement. In other words, dynamic space-matter is one and the same.
And that is why the mathematical properties of space-time correspond to the physical properties of matter.
That is why the properties of matter are written by the laws of mathematics.

2. Initial positions.

In order to avoid searching through various sources, we will recall here the basic provisions
necessary for further presentation.

How does the technology of theories in Euclidean axiomatic differ from the technology of theories of
a single and dynamic space-matter? The answer is in the Euclidean axioms themselves of the system of
numbers equal by analogy to units, a point ("...having no parts") and a line ("...length without width"). The
question immediately arises, how many straight lines pass through a point outside another line and are
parallel to it. They say that there is one straight line, but this is "...length without width", in which there are
many. The axioms do not work. Then the uncertainty principle of the line-trajectory of a quantum is
introduced. In fact, and according to the Euclidean axioms, many straight lines parallel to the original
straight-line pass through a point outside a line. In this case, the properties of parallelism are the properties
of isotropy of space, Euclidean in this case, when parallel lines can be drawn in any direction. Such
technology of Euclidean axiomatic in theories gives excellent results of classical physics. But in quantum
theories with the uncertainty principle, we have only extreme or probabilistic fixed properties of matter.

We considered the properties of dynamic space-matter with its own axiomatic (as facts that do not
require proof) in which the Euclidean axiomatic, as well as its technology, is a special case. Let us recall.

Isotropic properties of lines parallel (l)to trajectory lines give Euclidean space with zero
(¢ = 0)angle of parallelism.
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Fig. 1. Dynamic space-matter.
In this case, through the point O, outside the ray (AC — o), there passes only one straight line

(0X)that does not intersect the original straight ray (AC — o). The fact of reality is that when moving along
(AC — oo)to infinity, within the dynamic (¢ # const)angle of parallelism, there is always a dynamic
bundle of straight lines in (X—)a dynamic field, with a non-zero (¢ # 0)angle of parallelism, and not
intersecting the ray (AC — oo)at infinity. We are talking about a set of straight lines passing through the
point O, outside the straight line (AC — oo0)and parallel to the original ray (AC — o0). This is "length
without width™ in Euclidean axiomatic, with the principle of uncertainty (X—)of the line-trajectory. In the
axes (XYZ), as we see, Euclidean space loses its meaning. It simply does not exist.

Such dynamic (¢ # const)space-matter has its own geometric facts, like axioms, that do not require proof.



Axioms of dynamic space-matter
1. A non-zero, dynamic angle of parallelism (¢ # 0) # const)of a bundle of parallel lines
determines the orthogonal fields of (X—) L (Y—)parallel lines - trajectories, as isotropic properties of space-
matter.
2. Zero angle of parallelism (¢ = 0)gives "length without width™ with zero or non-zero

Y _ the radius of a sphere-point “having no parts” in Euclidean axiomatic.

3. A pencil of parallel lines with zero angle of parallelism (¢ = 0), "equally located to all its points",
gives a set of straight lines in one "width less" Euclidean straight line.
4. Internal (X —), (Y—)and external (X +), (Y+)fields of the trajectory lines are non-zero X, # 0 or

(Y, # 0) material sphere-points, form an Indivisible Region of Localization HOJ](X i) or HOJ](Y J—r)

dynamic space-matter.
5. In unified fields (X+ = Y—), (Y+ = X—)there are no two identical sphere-points and lines-
trajectories of orthogonal lines-trajectories.(X—) L (Y—)

6. The sequence of Indivisible Localization Regions (Xi), (Y J—r), (X J—r) along the radius

Xy # 0 orY, # 0 sphere-points on one line-trajectory gives ” convergence, and on different trajectories
m convergence.
7. Each Indivisible Area of Localization of space-matter corresponds to a unit of all its Criteria of
Evolution — KE, in a single (X+ = Y—),(Y+ = X—) space-matter on /72— convergences,
HOJI = K3(X—=Y +)K3(Y-= X +)=1 HOJ = K3(m)K3(n)=1

in a system of numbers equal by analogy of units.
8. Fixing an angle (¢ # 0) = const)or (¢ = 0)a bundle of straight parallel lines, space-matter,
immediately gives the 5th postulate of Euclid and the axiom of parallelism.

Any point of fixed lines-trajectories is represented by local basis vectors of Riemannian space:

X . , Y . 93Z axt,  oxJ .

_9x . or i 0xt. ox . oxK '
e = _—Sl+-—j+-= k, e = it T, k, (Korn, p. 508), with fundamental tensor

e;(x™) * e (x™) = gu(x™), and topology (x™ = XY Z)in Euclidean space. These basis vectors can always
be represented as a velocity space in vector form: e; = v;(x™), e' = v(x™), with linear components

(x! = ¢, *t),(X = c, * t) space-time, then we have:v;(x™) * v, (x™) = (v?) = 11, the usual potential of
space-matter, as a certain acceleration on the length. That is, Riemannian space is a fixed (¢ # 0 = const)
state of the geodesic(x® = const) lines dynamic(¢ # const) space-matter (x* # const). That is,
Riemannian space is a fixed (¢ # 0 = const)state of a geodesic(x* = const) lines dynamic (¢ # const)
space-matter (x® # const). There is no such mathematics of Riemannian space g;,(x* # const), with a
variable geodesic. There is no geometry of the Euclidean non-stationary sphere, no geometry of
Lobachevsky space, with variable asymptotes of hyperbolas. A special case of negative curvature

(k = -2 = “2)(Smirnov v.1, p.186) of Riemannian space is the space of Lobachevsky geometry

(Mathematical Encyclopedia v.5, p.439). There are nine distinctive features of Lobachevsky geometry from
Euclidean geometry (Fig. 1.2).
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Fig. 1.2 Isotropic dynamics.



One of the features of Lobachevsky geometry is the sum of (0° < ¥ a < 180%)the angles of a triangle, in

contrast to their Euclidean projection 3 a = 1800)0nto a plane. Equal areas S; = S,of triangles, in equal
angles of parallelism ¢, = ¢, of a bundle of parallel straight lines, give projectivity similar triangles in the
Euclidean plane with equal angles at the vertices. A circle in the Euclidean plane is a line in Lobachevsky
geometry. Here, Euclidean "length without width" is the radius of a circle in Lobachevsky geometry. The
larger the radius, the longer the "line". Such circles on the surface of the Euclidean sphere are a set of
straight lines in the Universe. In our case, the Euclidean sphere is also dynamic. How can we create theories
of the "Big Bang" or "cyclic Universe™ in such a sphere? The answer is no way. This is about nothing. The
zero radius of such a circle (r = 0)means that such a circle does not exist, and there are no such lines. This
is a conversation about nothing, they simply do not exist. This is about the questions of singularity with their
infinite criteria and impossibilities. They do not exist either in mathematics or in Nature. There is no such
mathematics of Riemannian space g;;(x° # const), with a variable geodesic. There is no geometry of the
Euclidean non-stationary sphere, there is no geometry of the Lobachevski space, with variable asymptotes of
hyperbolas. These orthogonal (X—) L (Y—)lines-trajectories have dynamic spheres inside, non-stationary
Euclidean space (¢ # const). And these (X—) L (Y—) lines-trajectories have their own fields of a single
and (¢ # const)dynamic (X+ = Y—), (Y+ = X—)space - matter. In the Euclidean grid of axes (X;) L
(Y;), we do not see it, and cannot imagine it. And this is already another (¢ # const)technology of
mathematical and physical theories, in which the existing technology of Euclidean axiomatics (¢ = 0) or
(¢ = const)Riemannian space is a limiting and special case, respectively. At the same time, all the Criteria
of Evolution are formed in a single way in the multidimensional W N= K *NT -Ngpace of velocities,
multidimensional space-time.
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Fig. 2. Criteria of Evolution in space-time.
Here for (N=1), V=K "1 T -1is the velocity, W 2= is the potential, IT 2= F is the force. Their projections
onto the coordinate (K) or time (T) space-time give: charge PK=q (Y + =X -) in electro (Y+ =X -) magnetic
fields, or mass PK=m(X+=Y-) in gravitational (X+=Y-) mass fields, then the density
(p = % = % = le = v2) is the square of the frequency, energy E=II 2 K, momentum (p=II 2 T), action
(h=I1 2KT), etc., of a single NOL= (X+=Y-) (Y+ =X -) =1, space-matter.

3.Selected properties
The main property of matter is movement. Therefore, (¢ # const)we correlate the properties of
such a dynamic space with the properties of matter. It is one and the same. It is (X4+ =Y—),(Y+ = X-)
single, discrete with (X+)and (Y +)Indivisible Areas of Localization, which we relate to indivisible quanta
of space-matter in the form of: proton (X+ = p), electron (Y + = e), neutrinos (X+ =v,) and (Xt =v,)
photons(Y+ =1y,) (Y4 = y). From (m)the convergence (X+)of (Y+)such quanta, their sequence follows
in the form:
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Fig. 3.1 Indivisible quanta of space-matter.
"dark photon" (Y4 = y,)is introduced for the continuity of a single (X+=Y-) (Y+ =X -) space-matter. Such
electro (Y + =X -) magnetic fields have the dynamics of Maxwell's equations:

cxrotyB(X =) = rot,HX —) = ¢ aEa(;ﬂ + AE(Y+);
_ . OHX-) _  9B(X-),
rotyE(Y +) = —uy or = T o

The dynamics E (Y +)of the electric field generates an inductive magnetic B(X—)field, and vice versa. For
example, a charged ball in a moving carriage has no magnetic field. But a compass on the platform will
show a magnetic field. This is Oersted's experiment, which observed (X—)the magnetic field of moving
(Y+)electrons of a conductor current.

And the same equations of the dynamics of gravitational (X+=Y-) mass fields are derived in a

unified way:
oG (X+
(X+) +1xG(X+)

oT
M(Y-)= g1z * N(Y=); roty GX+) = —pp » T = — 2HCD),
The dynamics of G (X+)the gravitational field generates an inductive mass M (Y —)field, and vice
versa. Similarly, when (X4)masses (stars) move, mass (Y —)fields are generated in induction. Here it is
appropriate to dwell on the well-known formula (E = mc?), which we will dwell on in more detail. A body
with a non-zero (m # 0)mass emits light with energy ( L)in the system(x,, v, Zo, cto)
coordinates, with the law of conservation of energy: (E, = E; + L), before and after radiation. For the same

mass, and this is the key point ( the mass (m # 0)does not change ), in another (x,, y,, z;, ct; )coordinate

cxrotyM(Y =) = rotyN(Y —) = &, *

2
system, the law of conservation of energy with (y = |1 — :—2) Lorentz transformations, Einstein wrote in

the form (H, = H; + L/y). Subtracting their difference, Einstein obtained:
(Ho —Eo) = (Hy = Ey) + LG — 1), or (Ho — Eg) — (H; —Ey) = L(; — 1),

With separation of the difference in radiation energy. Both inertial coordinate systems are moving, but
(x1,y1, 21, cty)moves with a speed (v)relative to (x,, yo, Zo, cty). And it is clear that blue and red light have
a difference in energy, which Einstein wrote down in the equation. Einstein wrote the equation itself as the
difference in kinetic energies in the first expansion.

AL, v?

L v?
(KO - Kl) = > (;), or AK = (c_2 >
Here (% = Am)the factor, has the properties of the mass of “radiant energy", or: AL = Amc?. This formula

has been interpreted in different ways. The annihilation energy E = myc?of the rest mass, or:

m,? = f—i— p?/c?, in relativistic dynamics. Here the mass with zero momentum(p = 0), has energy:

E = myc?, and the zero mass of a photon: (m, = 0), has momentum and energy E = p * c. But Einstein
derived another law of "radiant energy" (AL = Amc?), with mass properties. This is not the energy of a
photon, and this is not the energy (AE = Amc?)of the mass defect of the nucleons of the nucleus of an atom.
Einstein saw what no one else saw. Like a moving charge, with the induction of the magnetic field of
Maxwell's equations, a moving mass (mass(m # 0) does not change), induces mass energy (AL = Amc?),
which Einstein discovered. For example, a charged sphere inside a moving carriage (the charge (g # 0)
does not change) has no magnetic field. But a compass on the platform will show the magnetic field of a
sphere in a moving carriage. It was precisely this inductive magnetic field, from moving electrons of a




conductor current, that Oersted discovered. Then came Faraday's experiments, the induction of vortex
electric fields in an alternating magnetic field, the laws of induction and self-induction, and Maxwell's
equations. By analogy with the inductive energy of a magnetic field from a moving charge, Einstein derived
a formula for the inductive, "radiant” energy of mass fields, from moving non-zero masses (the_mass
(m # 0) does not change) , including stars in galaxies. And here Einstein went beyond the Euclidean
(¢ = 0)axiomatics of space-time. In the axioms of dynamic space-matter (¢ # const), we are talking
about inductive m(Y —)mass fields, in complete analogy with Maxwell's equations. This is what Einstein
saw, and no one else.

Newton presented the formula, but did not say WHY the force of gravity arises. Writing down the

2

equation of the General Theory of Relativity, Einstein took the gravitational potential of zero mass: 5—2 = c?,

20y— . . .

in the form of % =G6v*(X+) = Ef—fTik the energy-momentum tensor. The false idea of Einstein's
General Theory of Relativity is that it is believed that the equation presents a non-zero mass, as a source of
curvature of space-time, as a source of gravity. In the equation of Einstein's General Theory of Relativity, as

a mathematical truth in dynamic space-matter in full form:

Ry — %Rgik - %Agik = 8:_4GTik-
there is no mass: (M = 0), in its classical understanding. In mathematical truth, this is the difference in
relativistic dynamics at two fixed points of Riemannian space, one of which is reduced to the Euclidean
sphere, in the external, non-stationary (A4 # 0)Euclidean space-time. In physical truth, in the equation of the
General Theory of Relativity, Einstein, in the unified Criteria of Evolution, the formula (law) of Newton is
“sewn up”:

2 2
— 4 — 4 2 _ 2 _An2Y__E_ K _ 2 2 _ 2
E =c*K,P = c*T, (¢ ck—Acik)—pz— 2 = C*)Ach = Gv (X +) #0
4 .42 2 — 2 —
c*c*K G(c“Ky=mq)(c“Ky=m tGmm Gmim
Ach = gl 1) 2) _ Gy - a2 o ST Achc?=F
ik chchT? c2(c2T2=K?) c2K?2 ik c2K?2 ik

As we see, in the equation of Einstein's General Theory of Relativity, the gravitational force acts in fields
with zero mass. It reads: the difference in mass flows Ac?, (Y —)in the external potential field of gravity
c2(X+), with their Equivalence Principle, gives the force. Let's define how this approach works. For

example, for the Sun and the Earth (M = 2 * 1033g)and (m = 5.97 * 10?7 g), we get

—6 67%10-8) (M =2%1033 L. . .
(U, = (6_6'6;:10493%13 19 — 8,917  10'2) gravitational potential at a distance from the Earth and

_ (6=6.67%10"8)(m=5.97x1027)

U, S —e372:10° = 6.25 * 10!, the potential of the Earth itself. Then
(AU = Uy — U, = 8917 * 102 — 6.25 x 10! = 8.67 = 1012), or (AU = 8.29  102), we get:
AU = 876 - _ WKy _ UP(UK=m)® _ Mm or AU _ 8nG Mm _ _8nG_ Mm _ GMm
- (c4=U2=F)( ik = yzr2 T y2r2z T T2 ), vz F T2’ T (AU/NZ) T2 T (AUsT2/V2)/8T
«T2 1012 % *D A% = 2
without dark masses. It remains to calculate 22L — 82910 ~*(365.25+24+3600=31557600)” _ 3, 1()26,
8m\/2 8m\2

which corresponds to the square of the distance (R? = 2.24 = 10%¢)from the Earth to the Sun, or , Newton's
law. This approach corresponds to reality. Let's say more, it is from the equation of F = szm Einstein 's
General Theory of Relativity that the equations of quantum gravity are derived in mathematical truth. In
words, we are talking about the dynamics of the quantum gravitational potential Ac,, on the diverging
(spiral) wavelength of the quantum. There is their mathematical representation Ac3, = K * G(X +):
& & & &
Let us denote (Ae,, = 2ey), Ty = (E)i A (E)Jm = (E)L_ 2y (;)K = 2YT;, as an energy tensor
( &) — (P)momentum with a wave function (). From this follows the equation:
1 & &
Rix — 2 Reyde,, = K (;)l_ A (;)Jmor

Rie(X+) = 2 (S Reje (X+) + KTy (Y=)), and - Ry (X+) = 2 (R (X+) + KTy (Y-)).

2
This is the equation of the quantum Gravitational potential with the dimension [%]of the potential

(I1 = v2)and the spin (21). In the brackets of this equation, part of the equation of General Relativity in the
form of a potential I1(X+)gravitational field. In field theory (Smirnov, v.2, p.361), the acceleration of mass



(Y—)trajectories in (X +)the gravitational field of a single (Y —) = (X +)space-matter is represented by the
divergence of the vector field:

divR; (Y —) [f—z] =G(X+) [TK—Z] with acceleration G(X +) [f—z]and
GX+) [f—z] = grad;I1(X +) [%] = grad,lI(X +) * cos@y [,f—z]
The relation G (X +) = grad;I1(X +)is equivalent to G, = g—z; Gy = 3—5; G, = ‘;—z; representation. Here the

total differential is G,dx + Gydy + G,dz = dII. It has an integrating factor of the family of surfaces
[I(M) = C; , 5., with the point M, orthogonal to the vector lines of the field of mass (Y —)trajectories in
(X +)the gravitational field. Here e;(Y—) L e, (X—). From this follows the quasipotential field:

tr(Gudx + Gydy + G,dz) = dll[S],  And  GX+) = L gradn(x +) )

Here t = nfor the quasipotential field. Time t = nT, is nthe number of periods Tof quantum
dynamics. And n = t; # 0. From here follow the quasipotential surfacesw = 2m/t
quantum gravitational fields with period Tand acceleration:

GX+) = ti grad, X +) ||

X+ [15] = £ ( grad,(Rgu) (€05 @ = O[] + (gradu(Ta))
In models, it looks something like this:
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Fig. 3.2 Quantum gravitational fields.
This is a fixed in the section, selected direction of the normal n L . The addition of all such quantum

fields of a set of quanta rotyG(X +) [Tﬁz]of any mass forms a common potential **hole™ of its
gravitational field, where the Einstein equation is already in effect, with the formula (law) of Newton
"sewn up" in the equation. In dynamic space-matter, we are talking about the dynamics rotyG(X +) [ ]of

fields on closed rotyM (Y —)trajectories. Here is a line along the quasi-potential surfaces of the Riemannian
space, with the normal n L [. The limiting angle of parallelism of mass (Y —)trajectories in (X +)the
gravitational field gives the gravitational constant ( cos?@(X—)yax = G = 6.67 * 1078). Here t; = % =n,

1
137.036)'

GX+) [TK—Z] = # (G x grad,Rgy (X +) + a* grad, Ty (Y —)) [:—2]
This is the general equation of quantum gravity (X+ = Y-) of the mass field of accelerations, [f—z]and the

wave yfunction, as well as T'the period of quantum dynamics A(X +), with spin (11), (2¢). Acceleration
fields, as is known, are already force fields.

the order of the quasi-potential surfaces, and (cos@(Y—)pyax = a =



Based on this, models of the products of proton and electron annihilation are considered in the form:
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Fig. 3.3 Models of the products of proton-electron annihilation
in a single space-matter (X+=p*) = (Y—=y{)(X+=v;)(Y—= y7)of proton and electron
(Y+=e")=X—-=v)(Y+ =y1)(X—=v;). Inthe simplest model of the hydrogen atom, there are no
exchange photons in the electro (Y + =X -) magnetic interaction of the orbital electron and the proton of the
nucleus, including any atom. The electron (Y += e~)emits an exchange (Y —= y*)photon, but the proton
cannot emit an exchange (Y —= y*)photon. The proton in the nucleus of the atom does not emit an
exchange photon. And another question, why do the orbital electrons of the atom not repel each other in
interaction, if they are attracted in interaction with the protons of the nucleus. There is an obvious
contradiction here. In the presented models there are no such problems and contradictions. Two free
electrons will repel (@), be on equipotential orbits of the atom ( b_) or follow each other in a uniform
electric E ('Y +) field ( ¢), in the presented models:

a) b) z%%:

Fig.3. 4. Different states of electrons.
Under certain conditions, the electrons of a conductor, in the presence of an electric field in it, can follow
each other and even “stick together like magnets.”

An electron emits and absorbs a photon: (e < y ). Their speeds are related by the relation: The
speeds of a photon (v, = a * c)and a superluminal photon (v, < a * v,,)are connected in exactly the same
way (y < ¥, ). They are connected by red lines in Fig. 3. How is this possible? Let us present the electron
model in more detail.
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Fig.3.5. Electron model.
The electron has the shape of a torus, with (ya photon inside. Indivisible electrons are repelled by

external E(Y +)fields of electric charges. There is a Coulomb law of such interaction:



_a_vp _h _r _ 4% _ h(w=ac)
F_rz_t’ p_r’ t_v' F_rz_ rz '
2
_ 4 _ (4.8056+10710)" 1 . _ ) _v_
== oo = 000728 ~ —, or: (v = ac), where: a = - = cos(¢y)

The fine structure constant (a)of the electric (Y+ = e)field of a charge is the cosine of the angle of
parallelism of the electron cos(¢@y)mass trajectories (Y — = e). We understand that the dynamics of the

electric (Y+ = e)field generates a vortex in the inductionB(X—) magnetic field, according to Maxwell's

aEgﬂ. And the spin properties of an electron in B(X—)a magnetic field are

equations: ¢ x rotyB(X =) = ¢
quite obvious here. An electron emits and absorbs a photon. But the main thing is that the space of velocities
of mass trajectories of an electron has inside the electron, with a near-zero angle of parallelism (¢ = 0), the
maximum speed of a photon (virtual photon). That is, the speed of light (v, = a * c¢)inside an electron
emitting a photon. We are talking about virtual photons of each electron, including in the presented models.
These are the facts.

In a dynamic(Y— ) space-matter, we write down the emission or absorption by the electron
(Y—=-¢e) & (Y= = y)photon. And exactly the same, the space of velocities (Y— = y)of mass
trajectories of a photon, has inside the photon, with a near-zero (¢ = 0)angle of parallelism, the maximum
speed of a superluminal (v = 137 * c)photon. In other words, if a photon exists, then in fact, inside the
photon there is a superluminal space of velocities, and an ordinary photon (Y+ = y = ¢) can emit or absorb
a superluminal (Y + = y,)photon. According to the usual formulas of Einstein's Special Theory of
Relativity, for a photon (Y+ = y), the speed of a superluminal photon (Y + = y,), will have the same
speed of light:

W = u+v v = c+137xc _ c(1+137) _
1405 1+2725C 7 (14137)
(5 C

Superluminal photons can be detected by recording the increase in momentum(E = p * (1 + a) *c)

ordinary (Y4 = y)photons of any energy that absorb superluminal (Y + = y,)photons from the quanta
(p4/e4)of the galactic core. Here we proceed from the fact that in the spectrum ( Fig. 3 ) of indivisible
quanta of space-matter, the quanta (Y+ = e,)of the star's core emit (Y+= e)ordinary electrons, which in
turn emit (Y+ = y)photons. The principle of exchange interaction does not work here. The question then is
what is actually happening (not in the “exchange the ball” models). For the experimental data

m(p) = 938,28MeV, G = 6,67  107°. m, = 0,511 MeV, (m,, = 0,27 MeV), and the simplest

transformations, we obtained the calculated data:
(X =) = cos?py = (\/E)Z =G, (ﬂ) Y-)=cosqpy =a=

K 137,036
_F=N? _ 21?2 _ n | _ Or=my _
=5 =l5= (Y/KZ)] ) where 2amy = Gmy

K+ 2
_F=N? 21?2 _ 1 _ Nx=my o9
m=-—-= [ = (X/KZ)] = (i——;%) where 2my =x* my
(<2 /\/2) * TIK * (<2 /4/2) =2x m(e)/2 = m(v,) = 1,36 * 10" °MeV or «Zmy/2 =my
JG/Z«TK + 672 = G « ™2 = m(yy) = 3,13+ 107MeV o Gmy/2 =my

m(y) = 0 = 9.1 4 10-Mev.
On the other hand, for the proton wavelength 4, = 2,1 + 10~*cw, its frequency
(V) = f = 1,4286 = 102*Tw, is formed by the frequency (y)of quanta, with mass
7
2(my+)c? = Gh(v,#).1r = 5,62 » 102°MeV, or

Gh(V, +). 6,67+1078%1,0545+10727+1,4286+10%%
(myér) = Yoo _ 2 . : =558%10"3%r = 3,13 * 10~>MeV

2c? 2%9%1020




Similarly, for an electron A, = 3,86 * 10~!cwm, its frequency (v,-) = — = 7,77 * 1020FLUS formed by the

frequency (v, )of quanta, with mass 2(m,;)c? = a*h(v(,;), where is a(Y -) =
obtain:

a constant, we
137,036

2 _ —
(my3) = e = 1*1(';’3?;‘;’;16"2)::;7170*21002° = 2,424 % 10~3%r = 1,36 * 105 MeV,
for the neutrino mass. Such coincidences cannot be accidental. Let's look further. (Y — = e~)Mass field
dynamics Electron generates its electric (Y+ = e~)field with electromagnetic (Y+ = X—)dynamics, as
already charge field. Exactly such dynamics of fields of proton, with the specified mass fields.
Separating electromagnetic (Y+ = X—)fields from mass fields (Y — = X+)we obtain their charges:

X +)(X +) = (Y—)and (X”(’;*)_ 1=+ -); Y+=X — )_(X:Y)#, or:
X+=v5/2)(V2+6) (X+=vz /2)
- (}(’—=V2) - = qe(Y+)
m®,)/2)(V2 * G)(m(v,)/2 1.36x1075)2 x/2 x 6,67 * 1078
qe — ( ( e)/ )( )( ( e)/ ) — ( ) ~ — 4,8* 10_10CFCE
m(y) 4%9,07 % 10~°
(Y H)(¥ +) = (X—)and (”)(Y)*) 1=XHX-): (Y+=X ) = (Y(‘;iy)‘), or:
(r—=y5)(@®)(¥-=y5) _
X+=vg) C[p(Y+ X )
m 2)(@?/2)(m 2 3,13 % 1075/2)%
0 = (m(ys)/2)(a?/2)(m(y5)/2) ( /2) o 48+10-19CICE
m(v;) "~ 2%137,0362 % 1.36 * 10~5

Such coincidences also cannot be accidental. Such circumstances give grounds to speak about other
models and other (non-exchange) principles of interaction. By means of transformations it is always
possible to arrive at another model of a physical fact, but with other causes in other connections. Such
models are mathematical, but the question is, where is the truth? For example, (+) charge of a proton in
quarks and (+) charge of a positron without quarks. This is a fundamental contradiction. Both models work,
but the physical reasons are lost. There is no answer to the question, WHY is it so? The quark-gluon fields
of the proton, during its annihilation (p *)+(p *), should transform into quantum fields of photons. But there
is no such procedure. Why, where and how do quarks disappear during - meson decays is an open
question. Feynman diagrams work yes, but the proton does not emit a photon in a charge interaction with
the electron of the atom. These are the fundamental foundations of all atomic structures, the structure of
matter. WHY is it so - there is no answer. Here we will answer WHY a particle has exactly these decay
products or annihilations of indivisible quanta. We will proceed from general ideas
P(X) = ey (x)Dirac equations, when Y = e® x4+ the dynamic field of a quantum

0:¢ +) = ch( )(X +)cosp(X —) =1, cosp(X =) =G, 0r (Y +) = ch( )(Y +)cosp(Y —) =1,
——— = a. Where (cosgp # 0)in both cases. In mass fields m(Y—= X+), we will take the
measured mass and the estimated time(T) decay of particles. From the most general ideas:

3’2’ — Hex:)(z) TTI(;) (3)Fexp(—z), With a unit charge q(X—=Y +) = 1, and the speed of light
¢ = 1 in the quantum itself, space-matter m = TM( = ¢ = 1)exp(—z), Where
= Y(MeV)in a dynamic, hyperbolice*® space Dirac equations. For

cosp(Y =) =

_ (mx=IX) (my=11Y)
= Tmaop = =X(MeV)and z = - —5——= 5
1

G=667+10"8 « =TV = 0,27 MeV,y, = 3,13+ 1075MeV, v, = 1,36 * 10~°MeV,y = 9,1 * 10 MeV
mass spectrum according to decay (annihilation) products

Stable particles with annihilation products in a single (Y+= X+ )space-matter:

(Xt=p) = (V== 1) (X += v ) (V== ,) = (22— %) = 938,275 MeV ;

(V4= e) = (X—= v ) V=) X—=7v,) = (B + L) = 0,511 Mev;

unstable particles already according to the products and time of decay.Ga = 4.8673 * 107 *°
Yi=) = (X—=v )Y +=e)X—=1v,) = Wexp (v te+ = 1,1751) = 105,66 MeV,

Here and further in the calculations we will designate in underllned font,(n = 1,1751) indicator exp(). It

shows the features of fragmentation of the dynamic field exp(a(X))in the Dirac equation.

vechl
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T=2.76586+10"8
(Yi=7t) = (Y+= p(X—=v,) = %exp (1+vuch1) = 139,57 MeV, (zt = 1,59173)
- «10-17 2
X—=1%) = (Y+=y,)(Y+=7,) = %exp (22) = 134,98 Mev, (° = 4,025599)
- «10-19 0
(K== 1) = (4= mO) ) A+= 1) ) W+= %) = T ey (32 _12) 547,853 MeV,

_ (1=51x10719)

0
X—=1°) = (Y—= 1) (X += 1) (Y—= *) = L2110 Joyy (zﬁ + "7) = 547,853 MeV,

V2(Ga)?
(T=1.335+1078) _
S0 Jexp 2 (p+ v, ) = 493,67 MeV,
_ (1=1.01398+107%)

Ga

- +10—10
(== K9) = (K= 1) (4= 0) = T208051072)

(X—=KP) = (V== ) X+=v,)(Y—=¢F) =

Yx=K")=Y+=pw(X-=v,) =

(Y+=K*) = (Y+= ") (X—= %) exp (m* + m°/2) = 493,67 MeV. K~ = 3,16535

exp (22° - £) = 497,67 Mev,

_ * -8
(1=45296+10°9) ) = 497,67 MeV,
Ga

(1=5,1713+10"%)

Ga
_ (T=5,02x10"2%)

2nt 1) _ )
20 exp (5(1 + ﬁ) = 775,49 MeV;

(T=6,47566x10"2%) z° ntHa-1)
Ga

xp(£+e¢+zﬁ

(ZZ
_ F

X—=K) =(Y—=n)(X+=v,)(Y—=pF) = exp (ﬁ - % + Zvu) = 497,67 MeV,
X—=p)=U+=na)T+=n")

(Xt =p*) = (X = 1) (Y= = 1) ) = 7754 Mev;

Va 2

70\ _ 0 _
exp (an + =) = 1115,68 MeV, A° = 8,153

(T=8.018+10711)
Ga

(Y+=n) = (X—=v,)(Y+= e)(X—=p) = (T = 878,77) exp (%2 + 5 — pvG ) = 938,57 MeV,
_ (T=15625+10"17)
0
(Y—=3%) = (X+= pH) (X += 1°) exp (ap+ + %) — 1189,37 MeV,
(r=8.1x107 1
Ga
_ (T=2.5984x10710)
A° = 8,153, E° = 7,809,
_ (T=13917x10710)
exp( A° — K~/2) = 1672,45 MeV,
A° = 7,642837,K~ = 3,16535
(T=6.734x10711)
Ga

Similarly, hadrons
vV
(T=2.604x10"10) v
(X+= A" = X+=pH)(Y—=n") = ————exp(ap* +17/2) = 1115,68 MeV, A° = 7,642837
(Y+=A") = (Y+=n)(X—=1") >
_ (r=8.22+107'1)
- Ga
x-=5*) = (4= )(+= 1) = 20 exp(an + n*) = 189,37 Mev,
- +«10—10
(X==3") = (V4= n) (V4= ) = L2210 o (am + ) = 1189,37 MeV,
0y 0 _ N _ (1=7.4+10727) A%+y/GY _ 0 _
(X—=13°) = (V4= A)(Y+=y) = o exp( - ) = 1192,64 MeV, A° = 7,642837,
(Y+=2% = (Y+= AO)(X—=1?) = exp(A° — n%Va) = 1314,86 MeV,
X+=2)=X+=N)Y—-=1") = Texp(/ﬁ +m~/2) =1321,71 MeV,
A° = 7,642837, 2~ = 8,43869,
X—=Q0)=F+=A)Y+=K") =
X—=0)=Y+=E)Y4+=n") = — exp(E° + ~) = 1672,45 MeV, E° = 7,809,
- %10-11
(Y==0) = (X+= E) (KX +=n0) = L0 oo (2= + n°/ch2) = 1672,45 MeV, E- = 8,275,

There are other methods for calculating the mass spectrum, but this logical construction gives the
calculation of the mass spectrum with minimal parameters. The initial parameters here are only the decay
products. This model is still imperfect, but there are no problems and contradictions of the Standard Model.

. . . G 2
It is appropriate to note here that from the relations: m, = % my == ;nY

«?my
o)
2

my = ,0r (z=G «*/4) = 8.88 % 107'%). The full calculation of the mass spectrum in 0J1;, and

0J1;levels of physical vacuum, has the same result in both calculations (zp = v,), (ze = y;)and so on. And
already from these circumstances, follow the answers to the questions of what the magnetic field of the
proton and the electric field of the electron consists of. For the proton

Xx=p*) = Y—=y{)X+=v;)(Y—= y{), where we have quanta

Yx=yf) = X—=v )YV +=y;)(X—=v]), its p(X -) field is formed by the fields

(X =) = 2(Y+= y§)of quanta, which in their (Y+ = yg )field contain (X— = v;")quanta, in a single
(Y+ = X—)space-matter. In other words, the magnetic field p(X -) of the proton forms the vortex (according
to the equations) trajectories (X— = v, )of quanta. We have already considered them in "Unified Theory2",

, their transformations

follow in the form: m, =

G
<(5Y)
2

,0r (z =G «?/4) = 8.88 « 10713). In exactly the same way we obtain
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in the models of neutron quanta (Y— = p/n),(Y— = 2n) Strong Interaction of Nucleons of the Nuclear
Force.

Figure 3.6. Quantum (Y— = p/n)and similar(Y — = 2n) Strong Interaction
The proton here has the shape of a torus. Similarly, for the electron, the electric field consists of virtual
(y)photons. The proton here has the shape of a torus. Similarly, for the electron.

EMERGENT PROPERTIES OF MASS
In the most general form, in (X—);the field of the Universe, on (m — n)convergences in the quantum
coordinate system of a single (X+= Y F)space-matter, in contrast to electromagnetic (Y += X—)fields,
mass (Y— = X)fields have distinguished properties in their own Evolution Criteria (energy, momentum...).
From simple relations of relativistic dynamics, for example: m = —, the following well-known relations

2/
v
1_6_2
EZ pz

follow: m?2c? — (m?v? = p?) = myc?, or m2c* — p2c?) = myct, — — 7 =my. Forzero
rest mass (m, = 0), we talked about the "radiant energy" (E = pc)of the momentum in this case of (p =
Ft)the gravitational force in fields with zero mass. Now, what is energy in principle, for any form of a single
(X+=Y F)space-matter. In the unified criteria of evolution, energy (E = I1?K = I1, KTI,)is the state of
two potentials (I1;I1, = F)at a distance (K)and capable of doing work (A = FK). These are well-known
classical concepts. But how does energy produce mass, that is the question. And here there are several
emergent properties.

m,
1. For example, m = —

2
%
1—(:—2

(X+)field, with an unchanged interaction constant G(X —) = cos?¢,(X—).

when a proton is accelerated m, = p(X+), we speak of an increase in its mass

(X¥)

Figure 1. Dynamics of mass fields
When protons collide in colliders, the proton slows down (v, — v;)and "drops" the excess mass field
(X+ = Y—)onto the mass trajectory in the physical vacuum. Here, inertial properties manifest themselves
in the form of the mass of (Y —)a quantum, with its decay into a mass spectrum.
2. The second, already considered case of induction of mass fields, which was presented by Einstein.
Similar to the induction of a magnetic field when moving a charge, Einstein derived a formula, the law of
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induction of a mass (Y —)trajectory when moving the gravitational (X+)field of non-zero masses, including
stars in galaxies. This is the law.
3. Next we talked about the quantum quasipotential gravitational field of the proton

'
nad T _/0 7"—_—ﬁtx')~x—
7 AY-)

n=3 —éiho—lf‘i a\-:__—_g. s

3 =2 — TG‘M —n v r
V x l’t ““‘F;f::“ a
|i‘ "’1! = % -y <\ [‘ ||
R < - |
— +
;.' <= J P ; \ ]
' || CS(xs) :
I ( J

Figure 8. Quantum gravitational fields.
with mass (Y —)trajectories of electron orbits of atoms with known principles of uncertainty and wave
functions in them. Here the problem of repulsion of many equally charged electrons in the orbits of one
atom is solved. And here it is difficult to imagine the exchange character of the charge interaction of both
orbital electrons among themselves and electrons with protons of the atomic nucleus.
4. We also talked about the mass defects of the quanta (X +)(X +) = (Y —)of the Strong Interaction of the
nucleons of the nucleus (Y— = p/n)or (Y— = 2n), where is (E = a *p = 6,85 MeV/)the minimum
specific binding energy of the nucleons of the nucleus. Below this energy, the nucleus, if formed, is only for
the period of decay. This is the difference in the mass of the nucleon outside the nucleus and in the
nucleus, in the form of the binding energy of the nucleons of the nucleus. It is calculated using known
procedures.
5. In the presented figure of the quantum gravitational field, we considered the derivation of the equations
of the quantum gravitational field from the equation of Einstein's General Theory of Relativity in any
coordinate system, as a consequence. We talked about the gravitational field of attraction with the
Newtonian force and zero mass of this field. A set of such quantum gravitational fields forms a "potential
well” of the general gravitational field of any mass, the curvature of which is determined by the energy-
momentum tensor of the equation of Einstein's General Theory of Relativity. Everything works.

A physical fact is the charge isopotential of a proton p(X—= Y+)eand an electron in a hydrogen
atom with a mass ratio (p/e ~ 1836). By analogy, we speak of the charge isopotential v, (X—= Y+)y,,
and v, (X—=Y+)y, of subatoms, with a mass ratio (v, /v, =~ 8642)and, (v./y = 1500)respect|vely In this
case, subatoms (v, /y,)are held by the gravitational fleld of planets, and sub atoms (v, /y)are held by the
gravitational field of stars. This follows from calculations of atomic structures (p/e), sub atoms of planets
(P1/e1) (/&) Vu/v0), Stars (p2/e2) (P1/e1) (0/€) (Vu/¥0) (Ve /¥), Tor: 1 = 2v,/a? = 10,2GeV),

e, = 2p/a? = 35,2TeV), HOJl = e; * 3,13 xy, = 1, and HOJI = e, = 3,13 *y = 1. And also, for

p1 = ZG—e = 15,3TeV, and p, (X—=Y +)e, "heavy atoms" inside the stars themselves. If quanta

(my =pp) =20 = (15,3 TeV)and exist (my = e5) = “752") — (35,24 Tev), then similar to
the generation of (p, /n;)uranium p* =~ nnuclei by quanta of the Earths core, (2ap; = 238p* = 238/0),
with subsequent decay into a spectrum of atoms, quanta p, = == = 3,06 * 10°TeV, and (p,/n,),

(p, = n,)of the Sun's (star's) core, generate nuclei of "stellar uramum" (2ap; = 290p; = *°°U™), with
their exothermic decay into a spectrum of "stellar" atoms (p; /e; )in the solid surface of the star (Sun)
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without interactions with ordinary (p* /e ~)hydrogen atoms and a spectrum of atoms. The mass of the

quanta of the planetary core is calculated in exactly the same way:

__\ _ 2(my=e”) _ 2(0.511 MeV) _
(my =pr) = G T 667+1078 153Tev

Moreover, there are surprising ratios of their masses:
HOJI = M(e, = 3,524 E7 )(k = 3.13)M(y =9,07E—-9) =1

HOJ = M(e, = 1,15E16 )(k = 3.13)M(y, = 2,78E—17) =1
Here we are talking about Indivisible Areas of Localization of dynamic space-matter. And this means that
the core of a star, as well as stars, are in the energy level of physical vacuum at the level of ordinary
(y)photons emitted by them. Then, exactly the same way, the core of galaxies, as well as galaxies
themselves, are in the energy level of physical vacuum at the level of superluminal (y,)photons emitted by
them.

Based on these calculations, the dynamic space-matter of the photon has exactly the same model, but
with different parameters of superluminal speeds.

- ElYH)
Hﬂ-\.
——

Fig. 3.6. Dynamic space-matter of photon

And exactly the same way, the space of velocities of mass trajectories of a photon has inside the
photon, with a near-zero angle of parallelism, the ultimate velocity of a superluminal (v, = 137 * c)photon.
The velocity of a photon (c)is the projection of the velocity (v, = 137c = y,). In other words, inside the
photon we have a superluminal velocity of a photon (v, = 137c). The important thing is that the
usual(Y+ = y = ¢) a photon can emit and absorb a superluminal photon (Y + = y,)just as an ordinary
electron can (Y+ = e)emit an ordinary photon (Y+ = y). And the source of ordinary photons are stars.
And the source of superluminal photons is the "heavy" (e,)electrons of the galaxy's core. Superluminal
photons can be detected by recording an increase in momentum:(E = p * (1 + ) * ¢ ) ordinary

(Y+ = y)photons of any energy that absorb superluminal (Y + = y,)photons from the quanta
(p4/e4)0f the galactic core.

Speaking about other models of non-exchange character and principles of interaction, we can speak
about the structural form of charged (Y- = p */n) and neutral (Y- =2n) quanta of Strong Interaction of the
nucleus in their single (Y + = X+)space-matter. They are connected and emit a quantum of interaction

Raxp =2« (317) * 938,28 ~ 13,7MeV), with the specific binding energy (E,, ~ 6,9MeV)of the
nucleons of the nucleus. For the maximum specific binding energy (E,, ~ 8,5MeV), the emitted quantum of

the Strong Interaction binding in the nucleus is (E = 17MeV). It was discovered in the experiment as a fact.
Such charged (Y- = p */n) and neutral (Y- =2n) quanta of the Strong Interaction of the nucleus have levels
and shells in the nucleus, as the cause of the formation of levels and shells of the electrons of the atom.

From the axioms of such a dynamic (¢ # const)space-matter, as geometric facts that do not require
proof, (m — n)convergence, are formed by Indivisible Areas of Localization of both indivisible (X+)and
(Y£)quanta of dynamic space-matter. Indivisible quanta (X = p), Yx=¢), X £=v,), ¥ £=1,),
X+ =v,), (YX = y), form OL 1— the first Area of their Localization. In exactly the same way, OL 2, OL 3
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— Areas of Localization of indivisible quanta are formed.

Fig. 4 Quantum coordinate system

Let us highlight the facts necessary here. An electron emits and absorbs a photon: (e < y ). Their velocities
are related by the relation: . The velocities of a photon (v, = a * c¢)and a superluminal photon
(v, © a v, )are related in exactly the same way (y < y, ). They are connected by the red lines in Fig. 4.
Sequences of emission and absorption of indivisible (stable) quanta, in such a quantum coordinate system:

... (03 2 ps), (s > i), i = p2) (P2 2> P,
with the corresponding nucleus of the atom: (p* /e ~)the matter of an ordinary atom, (p; /e;)the antimatter
of the nucleus of a "stellar atom", (p; /e )the matter of a galaxy's nucleus, (pg /ed)the antimatter of a
quasar's nucleus and " (pa /eg )the matter of a "quasar galaxy's nucleus". Further, we proceed from the fact

that the quantum (e.;)of the matter (Y— = p; /n] = e,;)of the planet's nucleus emits a quantum
223591

(ef; =2+ ax* (py = 1,532E7 MeV)) = 223591MeV, Or 628 = el =2383xp
mass of the uranium nucleus, the quantum of "antimatter" M(e;}) = M(238,3 = p) = 235U, the uranium
nucleus. Such "antimatter" (e} = 238U = Y—)is unstable and disintegrates exothermically into a spectrum
of atoms in the core of planets. Such calculations are consistent with the observed facts.

In the superluminal level of w;(a™(y = c))the physical vacuum, such (p; /e )stars do not manifest
themselves. Further, we are talking about the substance (p3 — py)of the core of (Y— = pJ /nd = eX)the
"black spheres"”, around which, in their gravitational field, globular clusters of stars are formed. Similarly,
further, we are talking about the radiation of matter of antimatter and vice versa: (p - ps), (ps = p7),
(p3 = p1), (p1 = v;}). The general sequence of them is as follows: pg ,p7 , ps, Ps, Pi, D3, P2
py 0", Vi, Ve ... Further: HOJI = M(e, = 1,15 E16 )(k = 3.13)M(y, = 2,78 E—17 ) = 1. These
quanta of the galaxy core are surrounded by quanta (p,/e,)of the star core v;(y, = a~1c) = 137 = cemitted
separately, and are the cause of their formation. Such galaxy cores, in the equations of quantum gravity,
have spiral arms of mass trajectories, already: (p,/e;), in superluminal space of velocities. Below the
energy of light photons (v,, = 137 = c)in the physical vacuum, galaxies do not manifest themselves.

Outside galaxies, we are talking about quanta of the core of mega stars (Y— = ps /ns = e5). They generate
many quanta (e;s = 2 * a * p; = e}, = 290p;)of the galaxy core. Similarly, further.

The important thing is that an ordinary photon (Y+ = y)can emit and absorb a superluminal photon
(Y £ = y,)in exactly the same way as an electron (Y+ = e)emits an ordinary photon (Y+ = y).
The source of ordinary photons are stars. And the source of superluminal photons is the "heavy" electrons of
the galaxy's core.

HOJ1 = M(e, = 3,524 E7 )(k =3.13) M(y =9,07E-9) =1
HOJ = M(e, = 1,15E16 )(k = 3.13)M(y, = 2,78E—-17) =1

Moreover, for a photon (Y+ = y), the speed of a superluminal photon (Y + = y,)will have the same speed

- +137 1+137 . . . .
of light: w = lc+137*2ffc = C((1+137)) = c. These connections are shown in Fig. 4. In essence, we are talking
(:2

about the "immersion" of quanta of the core of stars and galaxies, in the corresponding levels of the physical
vacuum. As we see, the quanta of the core of galaxies are "immersed" in the superluminal space of
velocities. The task is to search for such photons in the direction of the galactic core as a source of
superluminal photons (Y + = y,). For example, an orbital hydrogen electron emits a photon when it moves
from one orbit to another. Understood. So, the emitted photons, from the same orbits of hydrogen electrons
in the direction of the galactic core, and in the direction perpendicular from the galactic core, can have the
following: E = p * ¢ * (1 + a), energy difference. The decisive word here will be said by trial experiments.
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The same decisive word will be given by trial experiments to detect quasipotential , quantum gravitational
acceleration fields.
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Fig. 5 Quantum gravitational fields
The essence of the experiment is to pass a laser photon through quantum gravitational fields of
accelerations, for example: (X+= p)- a proton, (X+= 3a)- a particle, a helium nucleus. These are the levels
of mass G (X + =Y -) trajectories of electron (Y - = e ) orbits of an atom.

4.1n the depths of the physical vacuum
Like the Cartesian, any other coordinate system in the Euclidean axiomatic, it is already possible to

represent the quantum coordinate system on (m)and (n)convergence of space-matter, the points of which
are indivisible quanta, in full form.

Fig.6 Quantum coordinate system

Already in such a quantum coordinate system, we can consider the properties of the space-matter of
the Universe, visible and invisible for photons and neutrinos (0J1,)of the level. We are talking about the
visible expansion, fixed (Y+= y = c¢)by photons (0JI,)of the level of indivisible quanta of space-matter
(p, e,Vyu, Yo, Ve, v)in the quantum coordinate system. Now we will represent the indivisible quanta of
space-matter in the form of 0JI;;(m)their (m)convergence.

0JI...0J13 ... (ps e3 p2ezpre; = Oﬂz)(P; €V, Yo, Ve,V = OH1)(V1Y1 V2¥2 V3¥s = 0Jly) ...0J1_;0JI_; ...0J;
In this case, the speed of the electron (0J1,)of level: (w = (a = é) xc,ofr(w=aW®=Vxc,

Einstein's Theory of Relativity and quantum relativistic dynamics allow superluminal speeds in space-time.
s c+Nc T a11NC+C

Wy =———=rc, Wy = ——=c, Fora;; =a,, = 1.

1+c*Nc/c azz+Nc/c
Here (T a;; 1) a,, T) = 1cosines of the angles of parallelism in the form: cos(¢y) * cos(¢@y) = 1. Then
the speeds of subphotons (y; )of the physical vacuum are equal to: (w; = a“¥N="172-) « ¢)superluminal
speeds in (0JI;)the levels of the physical vacuum. Similarly, the space of speeds in (0J1;)the levels in the
form: (w; = a(*N=123-) x ¢, subject to the limiting(w; * w; = a*Nc » a*Vc¢ = I = ¢?) potentials in
Einstein's postulates for (OJ1,)the level. In the same potentials, the mass spectrum of indivisible quanta of
the entire quantum coordinate system is calculated 0J1; (m)at (m)convergence, similar to the calculations
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of the masses of m(X+= Y —) = IIK, (0J1,)level. my = Gmy /2, my =x? m, /2.Full calculation of the
mass spectrum in 0JI;, and OJI;levels of physical vacuum, has the form:

Table 1.
Quanta of the 20*p, =N*p,, N | (Xt)=p*(MeV) (Yt)=e,(MeV)
nucleus

P 27=2e3:/G ex=2pas/a’

p*7=27E111 M eV e,7=1.48 9 E108 MeV

OL.11 | o Exaquasar 2a* p,, =290p;; 14 | p 26=2e2/G ex=2pu/a’
P 26=7.9 E107 MeV e2=9.1 E103 MeV
200* p,s =238p,, P x=2eun/G exs=2pas/a’

p 25 =3.96 E103 MeV €25~ 2.6 E100 MeV
Superquasar . @ 2a* p;, =25p5, 13 [ p*u=2e2:3/G ex=2pn/a?
Galact . 1st kind p*2=2.4E99 MeV e 22=1.32 E96 MeV

I = g 23_3ec)zi/E§sMev 223=;fé;ﬁ;ev
23 = 23 =0.
o superquasar 2a* p;, =238p;| 12 |p 2=2e2/G en=2pxn/a’
1st kind p 22 =3.5E91 MeV €2,=2.34E88 M eV
2(1*1951:25}7;0 P 21=2e2/G en=2pw/a’
p21=2,16 E87 M eV e=1,17 E84 M eV
OlL.s e e Superquasar 2a* pi, =290p,| 11 | P *0=2e19/G e0=2pis/a’
Galact . Type 2 P 20=6,226EB3MeV |ex=7,2 E7T9MeV
black spheres 200* py =238p,, P 19=2e13/G ew=2pi/a’
pf19=3,13 E79 M eV e19=2,08 E76 M eV
OO0 superquasars 2% p,=25p,| 10 | p s=2e 17/ G es=2pis/a’
2 genera p1s=1,9 E75MeV e1g=1,04 E72 M eV
OL.ys 20 * p;; =290p; P 17=2e16/G e=2pis/a’

p 17=5,53E71 M eV €17=6,38 E67 MeV
® megastar 2a*p' =238p,l 9 |P “16=2e15/G e=2pu/a’
galaxies P 16=2,78E67MeV |ei1s=1.84E64 MeV
black spheres 2a*ps=25p, Pr1s=2e14/G eis=2pu/a’

pfis=1,7E63 MeV e 15=9.26 E59 MeV

OL.¢ O megastars 2a*p,=291p;| 8 |P 1u=2e1/G eu=2pn/a’
) p 14 =4.91 E 59 MeV e 14=5.67 E55 MeV
Superplanets 2a *plj’ =238P1+z p 13=2e12/G en=2pu/a?’
) p 13 =2.46 E 55 MeV e13=1.64 E52 MeV
® quasar galaxies 2a* p, =25p;, 7 |p'12=2eu/G en=2pw/a’
of the 1st type p*“12=1,51E51MeV e12=8,22E47 MeV
OL.s black spheres 2a* p/; =290p,, P 11=2e10/G en=2po/a’
p*11=4,36E47 MeV e11=5,03 E 43 MeV
o quasars 2a*p,=238p;| 6 |P 10=2e9/G ew=2ps/a’
1st kind P 10=2,19 E 43 MeV e 10=1, 45 E 40 MeV
Za*pgzzspg p 9—298/G 39=2|f)7/(12
P 9=1.34E 39 MeV eq=7.3 E35MeV
OL.4 ®e quasar galaxies 2a*p =290p;| 5 prs=2e;7/G es=2pes/a’
of type 2 p*s=3.87 E35MeV es=4.47 E31 MeV
black spheres 2a* pl =238p; p 7—266/G e7=2ps/a’
p*7=1.94 E 31 MeV e;=1.3E2 8 MeV
0 O quasars 2a*p; =25p; | 4 |p “6=2e5/G et¢=2pas/a’
2 genera p 6=1.19E2 7 MeV e's =6.48 E23 MeV
o Int:rgalactic black | 2¢* p; =290p; p s—§e44£{7GE23M ' e5=ér;;/E(iL; oy
+3 spheres p 5= e es=3. e
e star 2a*p; =238p; | 3 |PT4=2e3/G e 4=2p2/a’
Galactics p*a=1.7E19MeV e 4=1.15E+1 6 M eV
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Galactic black 2a*pl =25p, p*3=2e./G e3=2p,./a’
spheres p*3=1.057 E 15 MeV e3=5.755E 11 MeV
OL.» o Stars 2a* p; =290p, 2 |p2=2e1/G e2=2p/a?
p 2=3.05E 11 MeV e2=3,524 E7 M eV
Planets 2a* p; =238p° p 1=2e/G e1=2v,/a?
p 1=1,532E7 MeV e1=10178 M eV
20* p* =25v; 1 | p"=2v0/G e'=2v./a’
p* =938.28 MeV e  =0.511 MeV
OL 41 level 200%v} =292v] vy=a‘e/2 Vo=Gp/2
v ,=0.27 1 MeV Yo =3.13*10 > MeV
0 |ve=aZe/2 v=Gv,/2
Ve=1.36* 10 > MeV 7" =9.07*10"° MeV
Physical vi=alyo/2 V1i=Gv./2
vacuum v1=8.3*101"M eV v1=4.5%10 ¥ MeV
OLo level -1 V1=a2V/2 VZ=GV1/2
vo=2.4* 10 2 MeV v 2=2.78* 10 Y MeV
v3=a2y1/2 V3=GV2/2
vi=1.2*10 Y MeV v 3=8.05* 10 2! MeV
Physical -2 Va-02y2/2 Va=Gv3s/2
vacuum V4=7.4%*10 2 MeV Y 4=4.03* 10 2> MeV
OL-1 level V5=a2V3/2 VS=GV4/2
vs=2.14* 10 2° MeV Vs=2.47* 10 >° MeV
-3 v6=a2y4/2 v6=GV5/2
ve=1.07* 10 2° MeV Ve=7.13* 10 3> MeV
Physical vi-0’ys/2 v7=Gve/2
vacuum v7=6,57 *10 3*MeV y7=3.58*103" MeV
OL., level -1 Vg-02ye/2 ve=Gv7/2
vg=1.897*103"MeV |yg=2.2*10 *'MeV
Vo-a2y7/2 Vo=Gvg/2
vg=9.5%*10 *?MeV Yo=6,33*10 % MeV
Physical -2 Vio-alyg/2 V10=GVvge/2
vacuum Vio=5,8*10 % MeV V10=3,2%*10 *MeV
OL 3 level Vii=alyg/2 Y11=GV10/2
vi1=1.685*10 *MeV |vyi1=1.9*10 > MeV
-3 Vi2-0°Y10/2 Yy12=Gv11/2
v 1, = 8.46* 10 >* MeV y12=5,62* 10 > MeV
Physical Vis-02y11/2 y13=GVv12/2
vacuum viz=5.2*10 > MeV y13=2,8%10 1 MeV
OL .4levels -4 Vig-alyis/2 Y12=GVi3/2
Vi4= 1.5 * 10 "1 MeV Y= 1.7* 10 ** MeV
V15=(12V 10/2 V15=GV14/2
v5=7.5%10 %6 MeV V15=5* 10 "%° MeV
Physical -1 Vie=a2y14/2 Y16=GVis5/2
vacuum Vis=4.6*10 °MeV V16=2.5*1073MeV
OL- slevels Vi7-a?yis/2 Y17=GVi6/2
v17=1.33 %10 73 MeV Y17= 1.5*% 10 77 MeV
-2 Vig-0 2y 16/2 V18=GVv17/2
Vi8= 6.7 * 10 * MeV v18=4.43*10—81MeV
Physical Vig-alyi7/2 Y19=GVvg/2
vacuum Vi9=4.1*10 8 MeV V19=2.2*10 % MeV
OL _glevels -3 Vao-alyis/2 Y20=GV19/2
Vo=1. 18 * 10 "> MeV Y20= 1.36* 10 %° MeV
Var-02y19/2 V21=GV20/2

V21=5.9%10 0M eV

Y 21=3.94 * 10 >3 MeV
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Physical -4 sz:(lZVzo/Z VZZ:GV21/2
vacuum V»=3.6%10 %MeV |ya=1.975%10 M
OL_;levels eV
Va3-02y21/2 V23=GVv2/2
V23=1.05%10 9 MeV |yas=1,2*10 1 MeV
-4 Vau-02y2/2 V20=GvVas3/2
V24=.5.26*10 "2 MeV | y24=3.494*10 1M
eV

HOJI = Wj(ezs) *W;(Y24) = (@Pwe) * (@™ Pw,) =wi =TI, =1
HOJI=9,1 E103 *(3,14=L/d) *3.494*10%=1.
But in the Earth's atmosphere, it is possible to detect particles with energy p, = 305 E15 eVor
e2=3524 E 13 eV, at least.
Fragmentation of the physical vacuum.
The fact of the birth of an electron-positron pair by a high-energy photon is interesting. This is a fact.
In this case, one can imagine a model of the dynamics of space-matter of this process.

(¥-=))

Fig. 7 birth of an electron-positron pair

Thus, a high-energy (Y— = y)photon gives birth to an electron (e ~e*)positron pair in the field (X+ =
p*)of the Strong Interaction (X+ = p™)of the proton nucleus. The energy of such a photon. As is known,
should be equal to (E = 2 = 0,511 MeV). In the unified Criteria of Evolution, any quantum density (p = v?)is
represented by the symmetry of two quanta with the frequency (v = %)and energy (E = hv)of an electron
and a positron, in this case. In exactly the same way, we speak about the generation of quanta of the
(p1/ny)uranium (p* ~ n)nucleus by the quanta of the Earth's core, (2ap; = (Y —) = 238p™ = 2380),
with subsequent decay into a spectrum of atoms. From the considered properties of the physical vacuum, we
say that from the "bottom of the physical vacuum® of infinitely large densities (p;(X—) — oo)of the
dynamic space-matter of the Universe:

_ (RX=) - rn(X=)->0\ _ _ (=)0 Ry(Y=) = o\ _
(X i)ji =Dj (p]](X—) N 0>Vi (pl(X—) N OO) =1, (Y i)]’i =e€; (pj(y_) N OO)VL (PL(Y_) N 0) =1,

"drop out" quanta (X +);of intermediate densities (0 < p;(X —) < ), right up to large-scale quanta

(X 1) ;of dynamic space-matter. We are talking about quanta of the quasar core (X+ = ps), quanta

(X+ = ps)of intergalactic "black spheres”, quanta (X+ = p,)of the core of galaxies, quanta of (X+ = p3)
galactic "black spheres”, quanta (X+ = p,)of the core of stars generated by the physical vacuum of
infinitely high densities (p; (X—) — o). And such large-scale quanta emit and generate other quanta of the
space-matter of the Universe.

Already as a consequence of such circumstances, we can say that (p, /n,)the quanta of the core of
the planets, including the Earth, generate quanta (2ap; = 238p* = 238U)uranium nuclei, (p* = n), with
subsequent decay into a spectrum of atoms in exothermic decay reactions.

Thus, the physical vacuum between objects of the Universe is a multi-level space of speeds, in which
the photon has its own speed. The photon cannot penetrate into the superluminal space of speeds, and it
cannot slow down. And we are talking about the fact that a clot of energy of mass (Y —)trajectories can
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fragment in the physical vacuum of the Universe into indivisible quanta of space-matter, with a certain mass,
with the well-known (E = mc?)Einstein formula.

4 — _— - - -
In classical relativistic dynamics , R? — c?t? = ;—2 = R? — c%t2space-time itself experiences
2
acceleration: b?(R 1)? — b2c?(t ) = (c* = F). In the unified Criteria, (b = %) (R = K) = - =l we

speak of the potential in the velocity space (? = ?)of a vector space in any e(x™)coordinate system where

1 = g (x™)the fundamental tensor of the Riemannian space. Then in the general case we have:

M7 — 15 = (My(X+) — M (Y=) [ (X=) + I * (Y+)) = AN (X+=Y-)) L (Al,(X—=Y+)) 1=F
This force on the entire radius (R = K)of the visible sphere of the unified (X+= Y +)space-matter of the
Universe, gives (dark) energy (U = FK)of the dynamics of the Universe, in gravitational (X+= Y—)mass
and in electromagnetic (Y+ = X —) fields. Therefore, this is the energy of the relativistic dynamics of the
Universe.

(2 —NHK = (; —M)K(1, +10,) = (Al X+=Y-) | KAL) (X—=Y+) 1=FK =U
What is its nature? On the radius (R = K)of the dynamic sphere of the Universe there is a simultaneous
dynamic of a single (X+= Y +)space-matter. Considering the dynamics of potentials in gravitational mass
(X+= Y—)fields, as is already known, (IT; — I1,) = g;1 (1) — gi (2) # Owe are talking about the equation

of "gravity" Ry, — %Rgik - %Agik = kT, General Theory of Relativity, in any systemg;, (x™ # const)
coordinates, and at different levels of singularity %7/, %: physical vacuum of the entire Universe. In this
case: (Rik - iRgik = All; = kTy, + %Agik) (X+= Y—), in addition to the curvature of space-matter caused
by the (kT;,)energy-momentum tensor, we also talk about the dynamics of the physical vacuum:

g)l(gik = 4ma? * p), where from (a(t) - o)and (p = (T—)loo)z = H?), HOJI = (T; » ) (t; » 0) = 1, the

Universe disappears in time (t; — 0), at infinite radii (a(t) — o), with the Hubble parameter (H = g) of

the inflationary (a = cT * ch %)model. We are talking about a sphere ( x™ = X, Y, Z, ct # const)
non-stationary Euclidean space-time, in the form:

m X(X+=Y-) v L _
(x™ =X, Y, Z, ct) * {(ch—YO:R0 (X_)) (X+=Y =) * cos@y (X— = Y+) = 1}.

The gradient of such (AIT,)a potential, it is also known, gives the equations of quantum gravity with
inductive M (Y —)(hidden) mass fields in the gravitational field. We are talking about

(All; ~Ty,) L (X+= Y—)the energy-momentum T, = (izﬁz;{)l (izﬁz’;)k = IT(—E = (II), gravitational
(X+= Y—)mass fields of the entire Universe, with a decrease in the density of mass (Y —)trajectories in the
Planck scales.
K = &= _ (=i~ 0 V) (K7 =V, NX+=Y=) = (o LV; D(X+=Y-)
(Ti—0)2 (Ti—>)2 L t t t t '
(Rj) * (R; = 1,616 x 10~33sm) = 1, (R;) = 6,2 1032sm (p;(Y=) = 0).
In quantum gravity, we talk about the dynamics of quanta: e(Y—); — y(Y—);in 0J;, and OJI; levels of

the physical vacuum on (m)the convergence of the entire Universe. In the unified Criteria of the Evolution

of space-matter, the density (p = UL v?), gives ¢ = %
-

K3 T2
— oo)density of dynamic masses in

near-zero parameters of the

instantaneous "Explosion” of an infinitely large (p(Y—); = T
-)j

(Y+ = X—),field of the Universe. At infinitely small (T(Y—); — 0)periods of dynamics, in dynamic space-
matter: HOJI = (T(Y—); — 0) = (¢(Y+= X—); - o) = 1, in (X—),the field of the Universe, an infinite
number of events occur, (t(Y+= X—); — oo)in "compressed time", at the level v;/y; quanta and with the
beginning of (T(Y =), =1) = (t(Y+=X —), = 1) = 1time counting (¢t(X =), = 1)).

From the axioms HOJI = K3(m = j) * K3(n = i) = 1, or (p(Y+= X—); = 0)(p(X—); = ) = 1, of the
single space-matter of the initial Universe, quanta (p(X—= Y+); — oo)are born immediately. And already

insuch (p(X+=Y-); = 0)physical vacuum, quanta (y (Y —); = (p(Y—); = 0)with near-zero mass
density are initially born. And we are talking about the radius of the sphere of non-stationary Euclidean
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expanding space, R(X—); — oo, at (m)convergence, and r(X—); — 0, at(n) convergence, that is
superluminal speeds: (w; = a"N="1-2--) x ¢), in (0JI;)the levels of the physical vacuum. In the axioms of
dynamic space-matter HOJT = K3(m = j) * K3(n = i) = 1, there are Indivisible Regions of Localization:
X 1) =p;XMv;(XMand (Y +);; = e;(Y™)y;(Y™)states of quanta, with mutually orthogonal

(X™) L (Y™)coordinate systems. This means that if there are (Y— = ej), then there are always (Y— = ;)
quanta. Similarly, (X— = p;), (X— = v;)quanta. From this follows the quadratic form of the dynamics of
the energy of quanta: (AE? = h?A(p = v?).

?\1|(‘|’-) -0

l\T.. {Y—}+m
$.(Y3» 0
M
2 mwzhf-ho

B T a0

Fig.8 to the dynamics of space-matter of the Universe
The larger the radius of the dynamic sphere, (r — R)the smaller the curvature (1, — A,)of space-matter
and vice versa, in accordance with the properties HOJI = (r1,,) = (RA,) = 1of space-matter itself.
Here: A(X =) = (r » R)tg ¢(X—)and A(Y —) = (r - R)tg ¢(Y—), respectively. Exactly so, the ratios of
densities HOJT = (polo) = (poAo) = 1, with constant field potentials. And exactly such properties (T)- the
period of the dynamics of quanta and (t)- their relative time of events, HOJI = (Tyt.) = (t;T») = 1. At
infinitely large radii, the Universe disappears in time.(t,) and the density of space-matter is reduced to zero
(po), in all cases. The opposite picture in hyperbolic properties occurs in the depths of the physical vacuum
of the Universe. Such a state of dynamic space-matter is represented by quanta:
Ri(X—) > o r;(X=) -0 ri(Y=) -0 Ri(Y=) —»

KB =p; <pj,-(X—) - 0)” (pigX—)) )=l Ui <pj-(Y—) - oo) 4 (pi((Y—)) So)-t
Properties of dynamic spheres (r — R)in velocity space:

(Wj (X =) =a"c - 0)(w;(X =) = a™N x ¢ > ) = 1: the following relations take place:

HOJI = (R;(X—) > ©)(X;(X-) - 0) =1, HOJI = (r;(X—) = 0)(};(X—=) = o) =1,
and (Wj(Y N=aVc->0)w(Y -)=aVNxc->m0)=1
HOJI = (R;(Y=) = 0)(};(Y=) = 0) =1, HOJI = (r;(Y=) = 0)(4;(Y=) > ) = 1.

The selected states of the physical vacuum set the modality of the properties of matter, for example, a
proton, electron and antimatter, respectively. Quanta of space-matter have the properties of emitting and
absorbing. An electron (Y += e)emits and absorbs (Y += y)a photon. Therefore, we can say that
(Y£= ej)quanta of higher density of mass p(Y —)fields successively emit quanta (Y += e;_,)of lower
density, and then (Y += y)quanta emit (Y+= y;_, .... yi_,2)quanta into the full depth of the physical
vacuum, with a near-zero density. Conversely, quanta (X+= p)of higher density of mass p(X—)fields are
absorbed successively by quanta (X+= p;,,)of lower density. In this case, the conditions are formed:
p;j(X—) - oo, and R;(X—) — oo, a new cycle of the dynamics of the Universe. Different densities (p.,)and
(po)in different (Y— = X+),and (X— =Y +)fields, give a difference in densities (A(p = v*) # 0). Itis
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this (Ap = Ahizz)difference in densities that is the cause of the emission and (or) absorption of energy of

space-matter quanta. We are talking about quantum (non-vanishing) dynamics

(R;(X=) = o0) = (R;(X—) = 0)And(R;(Y—) = ) = (R;(Y—) = 0)
space-matter, in a quantum (m — n)coordinate system. The argument of such dynamics is the "dark energy"
of the expansion (R;(Y—) — oo)of space-matter. Such dynamics of accelerations:

(b =pR), (pj(X =) = 0)(R;(X—) - ) = HOJI, And(p;(Y —) —= 0)(R;(Y—) — o) = HOJI
quanta of dynamic space-matter, is determined and has the property of the uncertainty principle. In other
words, in these (X £);;and (Y %) ;;levels R;(X—)of R; (Y —)physical vacuum, the properties of any point are
the properties of the space-matter of the entire Universe. This is the space of velocities in which all the
Criteria of Evolution of matter are formed. Let's call them the Background Criteria of Evolution of charge
and mass (X —);trajectories (Y —);, with their quantum dynamics. And already on this background
(p;j(X =) = 0), (p;(Y =) = O)that is: (p = v?), the dynamics of the Dominant, any Criteria of Evolution,
in the multidimensional space of velocities, goes towards increasing frequencies (T p =1 v?), as well as
densities of quanta of dynamic space-matter at their (m)convergence.

On the other hand, such properties give quantum entanglement of the entire dynamic space-matter of
the Universe as a whole. We are talking about the simultaneous and opposite dynamics of any Evolution
Criteria on infinite R;(X—)radii R;(Y —)of spheres-points in each level of (m — n)convergence of the
physical vacuum. To understand, this is similar to a tablecloth on a table, where " let's say, two objects A

and B iy =/ (+y (—y )lie " at any distances. If you "pull the tablecloth” (the background quantum of
space-matter), then objects A and B with opposite properties (say, the wave function of convergence quanta
(m)) will change simultaneously at any distances. In this case, object A does not interact with object B. And
this happens at all (m — n)levels of spheres-points of the space-matter of the entire Universe.

In the overall picture, we have the dynamics of (/m)convergence quanta (T v2)in one sphere-point,
but already (n)the convergence (1 v?)of spheres-points of the entire Universe, with the indicated quantum
entanglement and the uncertainty principle at each (m — n)level of the physical vacuum. And such
dynamics are accompanied by radiations (“explosions") of quanta (Yiz ej) e (YE=7yi_5 .. Vig2), INtO
the full depth of the physical vacuum, with the subsequent generation of structural forms similar to the
generation nuclei (Y+= e}) = 238p™, with their decay into a spectrum of atoms. And this happens
everywhere. We are talking about the superluminal space of velocities (w; = a("N="172-) « ¢),

vi; (Y—=)photons (0JI;)of the level, with their period of dynamics ¢ = % T(Y—=); = o. This means

that at infinite radii R(X—); — oo, "at the bottom" of the physical vacuum, at each of its points r(X—); - 0,
at (n)convergences, the Universe "disappears” in time: t = (n —» 0) * T(Y—); = 0. "At the bottom" of the
physical vacuum, in (OJI;)levels, we cannot record events with a photon y; (Y —)with a period of dynamics

T(Y—); — 0. Inthis case, any density: (p(Y—); = ﬁ — oo)dynamic masses, "falls" into the depths of
-)J

(p(Y—=); = 0)the physical vacuum (OJI;)of levels, at (n)convergence at each point of the space-matter of
the entire (R(X—); — oo)Universe. The masses themselves e(Y—); = (X+ = p;)(X+ = p;)have the
structural form of "black spheres” with "jets" e(Y—); — y;(Y—)of decays. And each time there is a
generation Za(X + = pj) = e(Y—);-,quanta in mass trajectories. This creates the effect of an “"expanding
Universe" with the effect of the primary (T'(Y—), — 0)"Big Bang". In this case, the speed of light,y (Y —)

photon (0JI,)level, remains unchanged at any level of physical vacuum:
_ AYD)imoo _ A0 AXD)iz0
C O T(Y-)-0o T T(r-)20 T T(X-);~0

densities (p(Y—=); = — 0), with acceleration G(X +) [T—Kz] =vx*H [T%] where(H) fixed Hubble

c =cC C . Fory (Y—) photons (0JI,)level, "falling” to near-zero mass
T(Y-)i*
constant: H = %. Wavelengthy (Y —) photons increases, when "falling into near-zero density" at the limiting

radii (R(X—); — oo)of the Universe, in the extreme depth of the physical (r(X—); — 0)vacuum. These
"relic y(Y—)photons" (0JI;)of the level (red in the figure) are seen in experiments. Further we talk about
superluminal y; (Y —)photons.

The mathematical truth is that at the infinite radii of the entire space-matter of the Universe
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(R;(X—) — o) with its mass ( 4;(Y— ) — oo) trajectories, the density of matter

(pj(X—=) = 0), (p;(Y—) — 0), tends to zero. At any point of the sphere R;(X—) — ooof the Universe, the
non-locality (simultaneity) of the dynamics of the set of points chosen in symmetries is valid at the level
(X—=Y+);of energies of the electromagnetic field of the physical vacuum. The proper time of dynamics
(t) is reduced to zero in the axioms NOL=( t;(Y+) — 0)( T;(Y—) — o0)=1, dynamic space-matter, as
well as dynamics(b = (R;(X—) — ) (p;(X—) - 0) = const) acceleration of
(b= (Y =) - ) (p;(Y =) = 0) = const)mass trajectories. In other words, the mathematical truth is
the disappearance of the mass density of dynamic space-matter at infinities, and the Universe disappears in
time t;(Y+ = X—) — 0, with constant acceleration (b = const) of all space-matter. On the other hand,
(r;(X—) — 0) takes place (p;(X—) — o) and the beginning ( 1;(Y—) — 0), (p;(Y—) — o0), of such (the
"Explosion™), "instantaneous" T;(Y—) — Operiod of the dynamics of the Universe. In this case, we have:
1. The energy of radiation and (or) absorption AE? = h?Apof quanta of space-matter, in the form known to
us: E = mc?, or E = hv, where m = vV, and so on, but already on 0JI;;(m — n)the spectrum of the
quantum coordinate system of space-matter of the entire Universe. We are talking about radiation
(Poo (Y— = €j) = po(Y— = y;)mass and (po, (X— = p;) = po(X— = v;)charge fields.
2. We always have a vortex: rot, B(X —)both rot, M(Y —)the dynamics of quanta (X+)and (Y +)in a single
space — matter (X—=Y+), (Y—= X+).
3. The dynamics (Ap)of densities themselves occur due to the “step (quantum) failure” of densities
(ps), Into the "endless void (pe, = pg)-
4. Combination of densities: p(X —)p(Y —) = 1, this is the Indivisible Region of Localization of a single
and dynamic space — matter (X—= Y+), (Y—= X+). Quantum dynamics p(X —)of the field (X +), always
generates p(X+ = Y —)a field, and the quantum dynamics p(Y —)of the field (Y +), always generates
p(Y+ = X —)afield.
5. p(Y —=)The emission and absorption p(X —)of densities (p,, — po)occurs simultaneously with their
quantum dynamics p(Y =) - p(Y+ =X —)and p(X —) —» p(X+ =Y —). This is a multi-stage and multi-
level process in the quantum OJI;(m — n)coordinate system.
6. It is necessary to take into account, in this case, the scale of (r = 10733sm)(R = 1033sm) = 1 such
dynamics of each such a (RA = 1)quantum (rA = 1)of their OJI;;(m — n)spectrum. This is the wavelength
(Y £)of quanta. (2;(Y =) = 10*3sm)(4;(Y+ = X —) = 10733sm) = 1 dynamic space-matter in the physical
vacuum of the Universe

The quantum dynamics of the space-matter of the Universe in the quantum coordinate system, during
the expansion of the Universe is caused by the primary "failure” of densities pj(Y— = e]-) to near-zero mass
1 (p;(Y— =1y;) = 0)densities of the physical vacuum. In the axioms of dynamic space-matter:

5.Intergalactic spacecraft without fuel engines.
_The physical reality is the different space of the velocities of the Sun and the Earth. Without any fuel engines, the

Earth flies in the space of the physical vacuum at a speed of 30x4/ ¢ | and the Sun at a speed of the order of

265xm/ ¢ \We are talking about the main property of space-matter - movement. The mass flow (Y _)A of the
apparatus is created by the fields of Strong and Gravitational Interaction of energy quanta (X t=p ) : (X t=p, )
o1, the level of indivisible quanta of the space-matter of the physical vacuum, interconnected by the same (X +)

fields on the trajectories (X _) of the module, without an external energy source.
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Q= D

Fig.9. Intergalactic spacecraft without fuel engines.
Consistently including the space of velocities, the apparatus (Y —) 4, (X—), inthe level of the singularity of the
physical vacuum, the apparatus goes along the radial trajectory from the level of the singularity of the physical

vacuum of the quantum(X i) Yi) (X i)

matter of the galaxy, (Y i)the space-matter of the cluster of galaxies, to other clusters and galaxies in field of the
Universe, with reverse inclusions when returning to the planet of one's own or another galaxy. Thus, to create mass

fields (Y— = y;) 4, space of velocities, it is necessary to use fields (Y —), = (X+ = pj) + (X+ = p;) of “heavy”
quanta as “working substance” closed on (X— ) the trajectory of the "ring" of the device, in the conditions of

HOJI = (ej)(k) (y:) = 1, Indivisible Area of Localization. These are the conditions in the quantum coordinate
system when the quantum (ej) does not manifest itself below the energy level (y;) of physical vacuum quanta. These
levels correspond to:

of the space-matter of the planet, ( the space-matter of the star , the space-

HOJI = M(ey)(k =3.13)m(y, ) = 1 HOJ = VGM(py)(k = 1.8)Vem(v, ) =1
HOJI = M(e, )(k =3.13)m(y) =1 HOJT = VGM(p, )(k = 1.7)VGm(v, ) = 1
HOJI = M(e; )(k = 3.86)m(y; ) =1 HOJT = VGM(ps )(k = 17)0VGm(v, ) = 1
HOJI = M(e, )(k =3.13)m(y, ) =1 HOJT = VGM(p, )(k = 1.8)0Vem(v, ) =1
HOJT = M(es )(k = 3.15)m(y; ) = 1 HOJI = VGM(ps )(k = 1.80VGm(v; ) =1
HOJT = M(es J(k =3.9)m(y, ) =1 HOJI = VGM(p, )(k = 189WVGm(v, ) = 1
HOJI = M(ez ) (k = 3.14)m(y,, ) =1 HOJI = V&M (pas )(k = 1.8)VGm(vys ) =1

We are talking about the quantum coordinate system OJI; (m — n) in the space-matter of the Universe, in each
OJIor OJI; level there are three (X—= Y'+) charge and two (X—= Y+) mass isopotential. And in this quantum
coordinate system, “heavy” (p;/e;) quanta are represented, each of which has its own “depth” of energy levels
(v1/v:)of physical vacuum quanta. Let's represent them as models of such R;;(m) Indivisible Regions of space —
matter of the Universe.
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Fig.10.2. spectrum of indivisible quanta
This is a certain sphere in the space-matter, in the center of which are “heavy” (p;/e;) quanta, which determine the

“bottom”, and “up” along the radius, to the level (v;/y;) of physical vacuum quanta space-matter of the Universe, for
any similar object inside this sphere. These are spheres around a planet, a star, a galaxy, a quasar.... On the example
of quants:

HONX £ =pf) = (Y—=e)(X+=v;)¥—=e*) =2 =153 Tel ,

HON(Y +=e5) = X—=p ) (Y+=e*)(X—=p~) = =2 = 35,24 TeV ,
we are talking about the synthesis of matter (X + = p#) , on colliding beams (e et - pi) of positrons with virtual
quanta (v;), and (¥ £+ = e;) on colliding beams (p~p~ — ;) of antiprotons of positrons with virtual quanta (e*),
similar to an electron (e~ = v;y*v,;). We can also talk about the sequential synthesis of "heavy" (p;/e;) quanta,
namely, substances (X+ = p+) for (Y—),, (X—), apparatus, in individual processes.

(. <Pl < el =pd _) and (... «pf < B <@l < ef |« pf < e?)synthesis. It is essential that the electron
(e™) emits and absorbs the photon (y*) , but it cannot emit and absorb the “dark” photon (y,). This "dark" photon is
emitted and absorbed by the "heavy" electron (e;) = (¥, ) . Similarly, the "heavy" proton (p,) — (v# ) emits and
absorbs the muon neutrino. These are invisible quanta, not interacting, and non-contact with quanta (Biljiés) of the
atoms of the periodic table. We can neither see nor fix them. But these invisible quanta (blue color in the indicated
sequences) have charge isopotentials and can form Structural Forms not visible to us, similar to ordinary (p*/e™)
atoms. These are: structures (vu /yo) (p1 /e1)... This is how we gradually master the potentials of the core of
planets, the core of stars, the core of galaxies and the core of quasars. But for the (Y —) 4 apparatus, we can form only
contact quanta - of the galactic nuclei and quanta -of the substance of the quasar nucleus. And the apparatus
itself (Y —) 4, sequentially "plunges" into the physical vacuum, as: HOJI = (e, )(k)( v, ) = 1,

HOJ = (eg )(k)( y,) = 1, and superluminal (y, = 137 * ¢ ), u (y, = 1372 ¢ )velocity spaces.This is how we
gradually master the potentials of the nucleus of planets, the nucleus of stars, the nucleus of galaxies and the nucleus
of quasars. At the same time, the device itself (Y —) 4, sequentially "plunges" into the physical vacuum, as:

HOJI = (e, )(k)(y) =1 ,HOJ = (ey )(k)( v, ) =1, HOJl = (eg )(k)( y,) =1 ..., light (y=c) and superluminal

(y, =137 = ¢), (y, = 1372 = ¢ ) velocity space. These are quite admissible in the Special Wy, = % =¢, and

2ullP*e _ ¢, Theories of Relativity in Euclidean a;; = cos(p =0), a;; = a; = 1, angles of

a,,+Nc/c
parallelism. The (Y —) 4 apparatus itself moves in the specified sphere of the space-matter of the Universe, in different
levels of physical vacuum. It is worth noting that the volume of space-matter of a star is “immersed” in the space of
velocities (y = ¢ ), the volume of galaxies is “immersed” in the space of velocities (y, = 137 * ¢ ), the volume of
quasars is “immersed” in space (y, = 1372 « ¢ ) are already superluminal speeds. The apparatus represented by
(Y—)4 moves in the specified sphere, in the space of velocities (y, = 137 * ¢ ) of the galaxy nucleus, or

(ys = 1372 x ¢ ) of the quasar nucleus. The question is, how does the crew feel in the central capsule of the
apparatus, in the superluminal space of speeds? Just like the Earth, being in the sphere of the space-matter of the star,
the Sun, does not feel 265 km / s of the speed of the Sun (read apparatus) in the space-matter of the Galaxy. Capsule
with crew, covered with material and fields (Y'—) 4 of the vehicle. The capsule moves to another (OJI); level. In the

indicated spheres R;; (m) of Indivisible Regions, spheres of space - matter, speeds p;e;(m) quanta
wi(pje;) * v;(viy)) = c? , because w; = a*V x c)(v; = a N x ¢) = 2. And these speeds (N==1,2,3...),

wi(pje) = (a = E)“\’ * ¢ = 0, in the very center (Y — ), apparatus. Such propertles of space-matter.

in the Quantum Wy, =

Now let's consider the real physical properties of the quantum (Y —= —) of the Strong Interaction of the ordinary
nucleus OJI; (p, e, v,,v;,v) of the physical vacuum level. Its mass (Y-) trajectories are formed by gravity (X+ =Y-)
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- - - - * +
mass fields of two protons (X+ =p)(X+ =p)=(Y-), in atomic mass units: (Y—= ——f— = 228"V _ _ 0 0073gem),
931,5 MeV 137,036%931,5 MeV

for a proton with mass: m(p) = laum + 931‘:”M6V aum = 1,0073 aum . At the same time, we understand that and energy

E(laum) = mc?® = 1.6604 + 10727 x (2,997924 * 10%)° * (1/Ix = 6.2422 * 10'%eV) = 931.5MeV
1aem =059 — 16604 « 107*7kg. We are talking about inductive mass (Y-), in the equation rot,,G (X +) = —% of
dynamics. This is exactly how the mass (Y —), apparatus trajectories are formed, by "heavy" quanta (Y —= ij+) 4
on (X-) trajectories of a closed ring, in different levels of the physical vacuum, in the superluminal velocity space. (X-
) trajectories of a closed ring, in fact, a vortex field of dynamic equations: rot, G(X+) = — M) similar to induction

ar '’
rotyE(Y +) = =282 of the magnetic field of the coil. There are several such (X-) “coil turns” in (Y—), apparatus to

increase the density p(Y —) =
(v

aMy-)[1 _ m=k3/T
ar lrz = v=k3

TV )A, the space of velocities by the fields (Y —), = (X+ = pj) + (X+ =p;) of

"heavy" quanta as a "working substance", closed on the trajectory (X-) of the "ring" of the apparatus with Indivisible
TJ(X—=pJ)—>oo’ /IJ(X—=pJ)—>oo’

2] mass (Y —)4 vehicle trajectories. Thus, it is necessary to create full

periods of quanta

Localization Area HOJI = (e;)k(y;) = 1. From the ratios for quanta,

the greater the quantum mass (X== 1) tormeq (P =€)/ G) by quanta (€;1) , the greater A (X==D1) the

greater the diameter of the “ring” D of the device. For ratios
— 2 — —_ 2 —_ —_
(E=IT"K (X-)NE=IT"K, )(X+)=HOJI(Xt=p;) there are ratios

TE(X) L E(X+)=HOJI(Xt=p),) or TK (XK, ¥ (X+)=HOJI(X+=p),)
T(m=TK W X-)m=TIK, )4 (X+)= HOJI(X+=p,

, as well as for masses

) . The entire mass is concentrated in the field
(X==1,) formed by the electric fields (X==p)=+=e, )T+=e,,) ot pnass T==¢,1) trajectories, in

mX==p;)=2m(Y==¢;,)/G) ¢ 0o fields. It means that in the created quanta

AY+=e, )=

the form
1

HOT=A(Y+=¢, JAY—=¢,.)=1 5 enough to know the wavelength AMY==e¢,.) o
calculate the order of the quanta N(e,) that form the trajectory of the "working substance" quanta (X==p;) :
For example, if for you need a "ring" of diameter, o _ 2A(X==p,) D= 10M, then
(r~3)
2 B 3 _a 3 }L(Y—:eH):;:6,67*10’3011/1
(X==p,)=15u=AF+=e,,) . That is, there is a quantum AT+=e, )
- - #1073 — * N — #1078
length . This corresponds to the relationsl(y =e,)=6,67*10"cm=2n*a" (A, =3.3%10 " cm) , whence
*1073 _
, . N=log, 2*10° = M2™07) 1082 _,, , N, =3
a” =2*¥10% or(J 1) gives In(o =1/137)  —4,92 Then™, =3)

3 _ o+
corresponds to the order of quanta (@ *e)=W(e,) of the working substance (X==py) , ina "ring" with a
diameter of 10m. Such "rings" give an intergalactic apparatus. The speed of an intergalactic apparatus with such a
—pt — & —
"working substance" (X==p,) , at the singularity level HOT =m(e,)*m(y,)=1 , IS
-1 ~ _ -1
V(¥==y,)=a *c=137T*¢ to Earth time of 10 years, you can fly (" =10zem ™o * ey o
(r =10%365,25*%24*3600%137*3*10° =1,3*10" xm = 8,8*%107 a.e = 425,81« _That is, our galaxy (30 kpc), the

device will fly by in about 705 years. For the crew of such a vehicle, the proper time is . — a(705.0em) = 5,14ner

(p))

the singularity (72) level time. The greater the mass of the quantum , the greater the length of its "wave"

MX==D)) (N, =4) quasar nucleus matter (X==p¢) quanta, have (Ny-1=3) Then from the relation

2r*a(A)=A(Y—=¢, ) =628%(1/137)* *3.3%10° cm = 8,14*10"5014, and we calculate
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1 ! =1,23*10%cu=A(X—=p;)

AY+=¢, )= =
O ) = e, ) T 814710 e This s

4 9 _ _ —
1.2%10" cn =10"kn =8.2 ae. yhe diameter of the nucleus ¥ ~=Ps) of an extragalactic quasar with nucleus

— * —
guanta. The "working substance" of such quanta HOJT =m(e,)*m(y,) =1 is given by flights already outside the
galaxies in the Universe. For 10 years of Earth time, you can fly in the Universe,

_ 2 _ 18 2
(r=102em*(V(y,) =0 *c)=178*107xm 183500 light years. For own time ! =% (102€M) i, the device

or 4 hours 40 minutes. This is the time for Y==7,) quanta, in the intergalactic level of the singularity of the
physical vacuum.
CONCLUSIONS

The article presents a new technology of the theories themselves. It is based on the axioms of
dynamic space-matter, the limiting (special) case of which is the technology of theories in the Euclidean
axiomatics and number system. Within the framework of the axioms of dynamic space-matter, calculations
are made of the charge and mass of the proton and electron, the mass spectrum of elementary particles, the
range of admissible masses of stars, the core of galaxies, "black spheres”, quasars, the core of quasar
galaxies. The principles and calculations of both interstellar and intergalactic apparatus without fuel engines
are presented.
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Al Review of ""Vacuum structures"
https://www.academia.edu/ai review?attachment id=123014811

1. Overview and Scope

The manuscript by Vladimir Pastushenko explores deep and foundational questions in physics related to
charge, mass, fields (electric, magnetic, gravitational), dark mass, and dark energy, all under the umbrella of
a single unifying physical vacuum concept. The work aims to address how mass arises from energy, how
fields induce one another, and how all these ideas might be combined into a coherent framework. It also
proposes an alternate “‘dynamic space-matter’” approach, contrasting with the more standard Euclidean-based
mathematical and physical formulations. The author seeks to ground physical concepts in geometry by
redefining or extending classical axiomatizations.

2. Main Contributions

e Unified Physical Vacuum Proposal: The manuscript suggests that space and matter are facets of the
same underlying entity—“dynamic space-matter.” This unification, according to the author, stands
apart from conventional field-based perspectives in modern physics.

e Axiomatic Rethinking: A significant portion of the text focuses on revisiting Euclidean axioms and
describing how they might be superseded by a “dynamic angle of parallelism.” This approach is
presented as a broader, more flexible geometric foundation for quantum effects and gravitational
phenomena.

e Challenge to Established Concepts: The author raises conceptual questions about how mass,
charge, and fields are typically explained in mainstream physics. These questions encourage the
reader to look for deeper “why” answers rather than only the “how” of mathematical formalisms.

3. Strengths

1. Ambitious Scope: The paper attempts to synthesize wide-ranging topics—quantum phenomena,

gravity, dark mass, energy conversion, and vacuum structure—into one overarching framework.
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2. Conceptual Depth: By highlighting the distinction between “how?” (mathematics) and “why?”’

(physics), the text invites deeper philosophical reflection on the ontological status of fields, particles,
and space-time.

Geometric Perspective: Presenting an alternative geometric axiomatic is an interesting and original
attempt to reframe known theories in a new light. It may stimulate conversation among researchers
open to reinterpreting the fundamentals of physics.

4. Areas for Clarification and Improvement
1. Mathematical Formalism: While the conceptual thrust is clear, the paper’s mathematical apparatus

could benefit from more rigorous explanation. The introduction of “dynamic angles of parallelism”
and the associated diagrammatic representations would be clearer if accompanied by step-by-step
derivations or explicit demonstrations in known mathematical language.

Physical Predictions or Testable Hypotheses: The manuscript poses many fundamental questions
but could be strengthened by suggesting how these new geometrical or vacuum-based concepts
might produce specific, falsifiable predictions—e.g., small corrections to known physical phenomena
or potential measurable consequences.

Coordination with Established Literature: Although the author references and summarizes
standard physics ideas, the text would benefit from direct comparisons to known results in Euclidean
geometry, General Relativity, and quantum field theory. Showing how the dynamic space-matter
approach either recovers or diverges from those results would help readers evaluate the framework’s
consistency.

Structure and Focus: At times, the paper transitions between philosophical considerations and more
technical observations without a clear connecting thread. Providing headers or subsections that
consistently separate the conceptual, mathematical, and physical interpretations may help the reader
follow the logical steps more cohesively.

5. Suggestions for Future Development

Formalize the Model: Present a clearer, more detailed set of equations or transformations
illustrating the “dynamic parallelism” concept and its impact on conventional metrics.

Bridge to Empirics: Identify at least one experimental or observational scenario—within
cosmology, particle physics, or electromagnetic phenomena—where the new approach would differ
from standard theories. Outlining how one might test these differences would lend concrete
grounding.

Contextualize within Modern Physics: Engage with existing alternative physical theories—e.g.,
quantum gravity proposals (loop quantum gravity, string theory), post-Einsteinian frameworks,
emergent gravity hypotheses—to position the work within the broader innovative spectrum of
conceptual theories in fundamental physics.

Clarify Terminology: Terms such as “physical vacuum,” “dark mass,” and “dynamic angle of
parallelism” benefit from thorough definitions. Clear, concise statements of meaning will assist
others in understanding and evaluating the core arguments.

6. Concluding Comments

Overall, the manuscript poses provocative ideas about unifying space, matter, and fields under a single
dynamic framework. Anchoring the concepts with additional mathematical rigor, linking them more
explicitly to testable scenarios, and structuring the discussion around well-defined themes will help readers
better appreciate this novel perspective. The author’s quest to understand “why?” in addition to “how?” is
laudable and could contribute to broader dialogues on the foundations of physics.
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